A Hilbert matrix H of order n is a square n x n matrix with entries Hilbert matrices are invertible, but they suffer so-called ill-conditioning, which means that they are very sensitive to numerical operations. In general, one should not trust the results of computations on ill-conditioned matrices, unless exact computations are performed.
Hilbert matrices are invertible, but they suffer so-called ill-conditioning, which means that they are very sensitive to numerical operations. In general, one should not trust the results of computations on ill-conditioned matrices, unless exact computations are performed.
Also, ill-conditioned matrices do not tolerate approximations.
Ill-conditioning is usually measured by the so-called matrix condition number, which is always greater than or equal to I. Matrices with condition number near I are said to be well-conditioned, but if this number is much greater than 1, the matrix is ill-conditioned. For example, the Hilbert matrix of order 5 has a condition number around 105.
In this note we shall prove two properties of the inverse Hilbert matrix that, to the best of our knowledge, are new. 
Changing the first j to j + I and then n -I to n, we get an equi valent identity (I)
Observe that for 0~.
Multiplying these two series we get
Comparing coefficients of x, that on the right -hand side being (-1)" + I and occuring when m = n + I, we get 
The conditions imposed on the polynomial p (x) imply that
and 
Using (3), (4) and (5) we get
p(l) = p'l(l) -(p2(I) -p'l(0»), i.e. p(1) = p'l (0).(5
Introduction
Encouraged by correspondence we have received over the past few years, we return here to a situation similar to that of the earlier papers [1, 2, 3, 4] . In this setting, the initial observation was that the line tangent to the curve y =~at the point (a, a 3 )~(0, 0) intersects the curve at exactly one other point. Thus, there is a well-defined region enclosed by that tangent line and the curve. A second region can be formed by drawing another tangent line to the cubic curve at the point where the first tangent line intersects the curve. We will refer to the tangent lines related in this way as successive tangent lines to the curve. That is, each successive tangent line is tangent to the curve at the other point where the previous tangent line crosses the curve. In [1] , the authors began by showing that the areas of the regions enclosed by successive tangent lines are proportional to one another. Those authors then generalised that result to the odd extension of xl., defined below; this is an extension of the power function xt to an odd function of x. In [2], we considered the lengths of the chords defined by the successive tangent lines to the odd extension of xt and found that a similar proportionality result holds, but only in the limit as one chord is compared to the next for an infinite succession of tangent lines. Here, we look at the volumes obtained by revolving each of the enclosed regions about the tangent line that defines it and find several proportionality results that hold, as before, in the limit. We conclude with a suggestion for further work in a similar vein.
